Normal Cells andCancer Cells
Little difference is found between normal cells and cancer cells. In a normal cell, the DNA in the nucleus transfers the genetic code to the RNA by transcription. The RNA carries that code from the nucleus to the cytoplasm where it controls protein synthesis.
What makes some cells replicate as mutations? Mutations occur in the DNA of cells. These mutations cause the DNA to send the wrong genetic code to the RNA, which in tum carries the altered code to the cytoplasm. With the formation of just one mutated cell, the DNA can ignore the feedback mechanisms normally controlling cellular growth and continue to reproduce more abnormal cells. As these cells increase in number, they need more nutrients. As a result, normal tissue is deprived of nutrients, while the abnormal tissue continues to grow (Guyton, 1992) .
Normally, cells can detect these mutations before they develop into cancer, and the body's immune system destroys them. When the immune system becomes suppressed, the body is not able to fight abnormal cells. Therefore, when the carcinogens, or cancer causing agents, are increased in the body, mutations replicate at a rate greater than phagocytotic defenses can manage (Benson, 1992) .
Most cancer cells resemble immature cells. These immature cells are more aggressive, undifferentiated, and, therefore, unable to perform their assigned function. These abnormal cells impose additional demands on the immune system to produce phagocytes to attack the invaders. If this process is allowed to continue, the immune system becomes exhausted and overloads the kidneys and liver as they try to filter contaminated blood. This causes cellular aberrancies within the liver and kidneys (Hughes, 2000) .
Cortisol Levels andCancer
Protecting and conserving the adrenal gland appears to be the best way to prevent cancer (Guyton, 1992) . The rationale is that the adrenal gland secretes the hormone cortisol. Cortisol is an integral part of the stress response because cortisol is secreted to help maintain homeostasis in the body during stress. To sustain enough energy for cells during stress, cortisol stimulates gluconeogenesis, the formation of glucose, by the liver. It also stimulates the movement of protein to muscle or damaged tissue where it can be used most effectively (Guyton, 1992; Huether, 2000) . Protein is necessary for all hormones and cellular replication. Protein deficiencies create greater potential for errors in this replication process. Although small amounts of cortisol are beneficial to the stress response, chronic or high amounts of stress cause adrenal exhaustion. The adrenal gland attempts to compensate for stress by increasing cortisol secretion.
Increased levels of cortisol destroy natural killer (NK) cells and T lymphocytes (T cells). The NK cells can detect abnormal cells in the body and lyse (i.e., destroy) them without previous exposure to these cells. T lymphocytes form antibodies against foreign substances. When that antigen appears again in the body, the T lymphocyte recognizes and lyses it. When the T cells are destroyed, abnormal cells have a chance to grow without being recognized and killed. Thus, the risk for cancer is increased when cortisol levels are increased (Levy, 1987; McKenry, 2001 ) (See Figure) .
FACTORS AFFECTING CANCER DEVELOPMENT
Humans have cellular aberrancies at all times. However, the health issue of concern is the rate at which they are produced. Why do some people have cancer and others do not? This depends on a number of factors affecting the health of the immune system. These factors include: • Toxin exposure (e.g., alcohol use and abuse, smoking). • Stress management. • Diet (e.g., a high fat diet increases the risk of cancer). • Maintaining a stable blood glucose.
Toxin Exposure
The intensity of toxin exposure refers to the concentration of toxins, multiple routes of absorption, frequency and duration of exposure, and ventilation and confinement of exposure. All of these variables profoundly affect the liver's ability to detoxify the blood and the immune system's recovery and healing process (Rom, 1992) . Supporting a healthy immune system is the best method of keeping the aberrancies in check. There are many ways of accomplishing this-c-one method is reducing the introduction of additional toxins in the body.
Some toxins, such as those in air, water, and food sources, are less under an individual's immediate control. Toxins in the water supply can include mercury, lead, copper, chlorine, cadmium, zinc, lindane, xylenes, and benzenes. Many of these can be removed with commercial water filters (Guyton, 1992) .
The toxins in food can include preservatives, mercury, pesticides, monosodium glutamate (MSG), sulfur 304 dioxide, sodium meta-bisulfite, color additives, and sodium nitrite. Sodium nitrite converts to nitrosamine, a precursor to carcinogens (Guyton, 1992) .
The air supply contains an abundance of carbon monoxide, both from automobile exhaust and secondhand cigarette smoke, which has a high affinity for hemoglobin. Additional toxins in air are ozone and particulate matter. Air pollution can be reduced by individual choices, yet it is less under the individual's immediate control. Other factors, such as smoking, drinking, obesity, substance abuse, and vocational hazards, are more modifiable.
Stress Management
Reducing stress is another method of supporting a healthy immune system. This can be achieved by participating in a stress management or yoga class, by regularly practicing relaxation strategies, and by exercising. Stress reduction decreases cortisol levels and conserves phagocytes. Yogaclasses teach diaphragmatic breathing and maximize capillary absorption of oxygen from the alveolar surface. Relaxation strategies emphasize centering one's attention, deliberate breath work, and "letting go" of tension within both the muscles and the brain. Exercise, especially aerobic, increases the oxygen supply to skeletal muscles. This process uses the excess adrenaline created by stress, ultimately lowering heart rate and blood pressure.
All of these methods of reducing stress are contingent on deep breathing, which increases oxygen delivery to every cell and thereby inhibits metabolic toxins from accumulating within the cells. Deep breathing also triggers the baroreceptors within the thorax, which in tum lower heart rate and blood pressure. Increasing oxygen delivery to the brain decreases anxiety, which decreases the number of sympathetic and adrenergic responses triggered.
Preventing a perpetual sense of urgency and anxiety also prevents exhaustion of the adrenals and conserves the immune system. Before getting upset and causing undue stress, individuals should breathe deeply and prolong exhalation, which allows for maximum absorption of oxygen. Breathing is free and can be performed at any time during the day. Occupational health nurses can encourage clients to schedule 15 minutes out of each day to unwind by listening to soothing music, or relaxing in silence. These exercises help individuals feel rejuvenated (Walz, 1995) .
It is important to consider reframing how life's challenges are perceived. Reframing means viewing an event as a positive opportunity and taking action instead of using a negative or helpless point of reference. The next time a challenge presents itself, individuals can ask themselves the following questions:
• What is the issue? • What needs to change? • What can I do to alter the outcome? • Where can I begin to modify my behavior?
Reframing includes ownership of one's actions and role in the situation, being proactive in the cause and effect process, and assuming an active, instead of a passive, role in constructive changes. This process requires attitudinal and internal objectivity and centering. Negative and helpless thinking suppress lymphocytes. A negative thought is the physiological equivalent to introducing a cancer cell into the body (Walz, 1995) .
Dietary Intake
Increasing antioxidants in the body is a way to boost the immune system. When normal cells die, they release hydrogen peroxide (H 2 0 2 ) . One of the oxygen molecules in the hydrogen peroxide has an unpaired electron, making it unstable. This is called a free radical. This free radical tries to become stable either by giving up an electron, or by taking one from somewhere else. This can cause damage to cell DNA and result in the production of abnormal cells. Antioxidants attach to the unstable oxygen to make it stable, thus preventing it from causing harm to the cells. One way to increase antioxidants is to increase dietary intake of foods rich in vitamins A, C, and E and selenium (Walz, 1995) .
Vitamins A, C, and E and selenium are antioxidants that can be obtained through diet. Betacarotene is the precursor to vitamin A and is found in all red, yellow, and orange foods, such as carrots, cantaloupe, peaches, squash, and cherries. Other sources high in vitamin A are butter, fish, and fish oils. The recommended therapeutic dose is 5,000 to 10,000 international units (IU) per day (Garrison, 1990 , Walz, 1995 . Vitamin C is found in citrus fruits and juices, orange colored fruits, such as cantaloupe and peaches, and in broccoli and cauliflower. The recommended therapeutic dose for vitamin C is I to 2 grams (Walz, 1995) . A few sources of vitamin E are nuts, seeds, vegetable oil, and margarine. Selenium is found in seafood, liver, kidney, and grains grown in selenium rich soil. The current recommendation is 400 to 800 IU daily of vitamin E plus 100 to 200 micrograms of selenium for therapeutic treatment (Garrison, 1990) . It is not recommended to take more than the therapeutic dose unless medically supervised.
Another way to increase these antioxidants in the body is to take supplements. Therapeutic supplementation of antioxidants includes 5,000 to 10,000 IU of vitamin A, I to 2 grams of vitamin C, and 400 to 800 IV of vitamin E and selenium. The antioxidants are best taken together and in the morning hours when the body detoxifies (Walz, 1995) .
Inositol hexaphosphate OP6) supplements are another method of promoting wellness, especially for individuals with risk for cancer development. This nutrient has many health benefits. It has been proven not only to prevent cancer, but also to fight cancer. According to Shamsuddin (1995) :
In addition to reduce cell proliferation, IP6 increases differentiation of malignant cells, often resulting in reversion to the normal phenotype. Working as an antioxidant, IP6 also increases the NK cells in the body. The recommended amount of IP 6 depends on the reason it is being taken. If taken to prevent cancer, I to 2 grams are recommended. To treat existing cancer, 5 to 8 grams a day should be taken (Shamsuddin, 1998) . For optimal effect, IP6 should be taken on an empty stomach. The health benefits of IP 6 are not restricted to prevention of cancer, but include enhancing cardiovascular health. IP6 has been shown to lower serum cholesterol and triglyceride levels, thus reducing the risks of atherosclerosis and coronary artery disease.
Blood Glucose Stability
Glucose is a primary cellular fuel. When levels deviate from the normal range (i.e., 70g/dl to 110 g/dl), cells have faulty metabolism. The body has an ability to heal itself if allowed and supported to do so. The liver performs many tasks needed for the body to function. The liver metabolizes carbohydrates, fats, and proteins. It is vital in maintaining blood glucose homeostasis, and in forming essential clotting proteins (Hughes, 20(0) . In addition, it stores vitamins and minerals.
The liver also plays a central role in filtering the blood and is at risk when additional toxins are introduced. When toxins are filtered by the Kupffer's cells, toxins cause histological changes in the cells of the liver. As a result of these changes, the connective tissue around the liver is disrupted. These changes increase the risk for formation of a sarcoma. In detoxification of the body's blood, the liver removes toxic substances so they are not reabsorbed back into the body. When the liver is overwhelmed and unable to remove these toxins, the kidneys perform this job. This can result in histological changes in the kidneys. The kidneys then become compromised in their functions of removing wastes from the blood, controlling blood volume and pH, and controlling red blood cell production (McKenry, 200 I).
WELDERS: ACASE EXAMPLE
There is a greater risk for sarcoma development in welders (Rom, 1992) . When heavy metal fumes are inhaled, they are absorbed into the blood within 2 to 3 seconds and are carried to the liver. The molecular size of these heavy metals keeps them in the liver. This affects the functions and roles of the liver.
Heavy metals presenting the greatest health risk are lead, cadmium, manganese, nickel, and hexavalent chromium. During welding, lead emits oxide fumes. These fumes cause lead poisoning, which affects the blood, gastrointestinal tract, and nervous system. Cadmium fumes may cause fatality in a single dose if the concentration is high enough. Chronic cadmium poisoning results in injury to the lungs and kidneys, and is a potential carcinogen (Peraza, 1998) . Chronic exposure to manganese causes a severe disorder of the nervous system and produces Parkinson's disease-like symptoms. Nickel and hexavalent chromium are potential carcinogens. Chromium and nickel levels can be monitored through blood and urine tests (National Occupational Health & Safety Commission [NOHSC] , 200 I).
3 Decreasing the risks for heavy metal toxicity and promoting healthy liver and renal function for welders could increasetheir life expectancy and improve their quality of life.
2 Antioxidants and inositol hexaphosphate (IP6) are believed to be effective nutrients for minimizing cellular damage because they support and heal a responsive immune system. With a viable immune system, cellular mutagens are destroyed.
Suggestions for Workplace Health Promotion Objectives
• Identify methods to enhance the body's ability to heal and restore its optimal immunological homeostasis.
• Formulate diverse, brief, user friendly strategies for healing a damaged immune system.
• Develop health promotion strategies conducive to workplace implementation.
• Formulate brief educational tools as handouts to interested welders.
• Collaborate and linkoccupational health nurses with welding companies.
• List proactive health education opportunities for nurses to make a difference in the workplace .
• Explore methods to elicit curiosity and desire within welders to be personally responsible for their health.
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Wellness for Welders
Prevention Strategies
Walz, J.A. , & Wehse, K.L. AAOHN Journal 2002; 50(7) , 303-306. Stress management is an effective method of decreasing cortisol levels. Reducing cortisol levels and protecting adrenals is an imperative first step in fortifying the immune system.
The way these fumes affect each welder depends on the degree of confinement and ventilation of the work area, the rate of progression, and the base material being welded. By being aware of these factors, welders may have some control over their degree of exposure to these potentially dangerous fumes (Rom, 1992) .
Ways are available to remove these heavy metals once they accumulate in the body. Ethylenediaminetettraacet ic acid (EDTA) is one approach.
Because EDTA is so effective at removing unwanted minerals and metals from the blood, it has been the standard FDA approved treatment for lead, mercury, aluminum, and cadmium poisoning for more than 50 years (Gordon, 1997) .
The EDTA can be administered either intravenously or orally; therefore, no surgery is involved (Gordon, 1997) .
Another approach for removin g heavy metals is through alternative treatment. It is believed that both milk thistle and green tea protect the liver. Milk thistle prevents toxins from entering the liver cells, and has anticancer effects. Green tea functions as an antioxidant and has antitumoral properties (Liver defense, 200 I; MeKenry, 200 I). Green tea is an antioxidant containing polyphenolic compounds, which suppress the activation of carcinogens and trap genotoxic agents. This antiproliferative effect inhibits tumor formation and growth (McKenry, 2001) .
The Sidebar includes some sugge sted objectives the occupational health nurse may consider as part of a workplace health promotion program .
SUMMARY
The practical applic ation and workplace implications are numerous. Decreasing the risks for heavy metal toxicity and promoting healthy liver and renal function 306 for welders could increase their life expectan cy and impro ve their qualit y of life. Wellness promotion is the educati onal basis of nursing practice.
